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PROBLEM TO BE SOLVED: To use a fuel cell for a long period so as to down- 
size it and reduce its weiglit by providing a valve mechanisnn in a hydrogen flow 
passage between a fuel cell and a container for string a hydrogen storage alloy 
so as to control a hydrogen flow rate and a hydrogen pressure. 
SOLUTION: Between a high molecular electrolytic fuel cell nnain body 1 for 
generating electric energy by allowing chennical reaction between hydrogen and 
oxygen and a tightly sealable hydrogen storage alloy container 2 in which the 
hydrogen storage alloy is stored, a connection part 3 is provided. A piping 6a, a 
pressure regulator 5 serving as a hydrogen pressure control machine, a valve 
mechanism 4 and a piping 6b are provided in this connection part so as to form a 
hydrogen flow passage. The connection part 3 can be detached from/attached to 
the fuel cell 1 and allows hydrogen recharging and exchange of the hydrogen 
storage alloy container 2 to be carried out easily. Meanwhile, instead of a 
pressure regulator 5 provided on the hydrangea flow passage 3, a hydrogen flow 
rate control mechanism of such a style, etc., as adjusting the diameter size of an 
orifice can be also used and constitution of providing both mechanisms can be 
also allowed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The container of the rectangular parallelepiped configuration which 
contains the hydrogen storing metal alloy for carrying out occlusion of the 
hydrogen supplied to the fuel cell and fuel cell of a solid-state macromolecule 
mold which can be sealed, With the connection which is established in the 
hydrogen distribution channel between said container which can be sealed, and 
said fuel cell, and connects said container which can be sealed and said fuel cell 
possible [ desorption ] The hydrogen distribution system for fuel cells 
characterized by having the valve system which is prepared in said hydrogen 
distribution channel, and opens and closes hydrogen gas, the hydrogen control- 
of-flow device which is prepared in said hydrogen distribution channel and 
controls the flow rate of hydrogen gas, and/or the hydrogen pressure force- 
control device which controls the pressure of hydrogen gas. 
[Claim 2] The container which can be sealed is a hydrogen distribution system for 
fuel cells according to claim 1 characterized by having at least one supporter 
material for supporting the two fields between two fields where area is at least 
the largest, and which counter. 

[Claim 3] A valve system and a hydrogen control-of-flow device, and/or a 
hydrogen pressure force-control device are claim 1 characterized by being 
prepared in said fuel cell side by said connection, or a hydrogen distribution 



system for fuel cells given In two. 

[Clainn 4] The hydrogen distribution systenn for fuel cells according to clainn 2 
characterized by having the configuration in which said supporter nnaterial 
increases surface areas, such as irregularity, so that it may have a heat 
exchange function. 

[Claim 5] Claim 1 characterized by having irregularity or a fin device at the 
outside surface and/or internal surface of the container which can be sealed, or 
the hydrogen distribution system for fuel cells given in two. 
[Claim 6] Claim 1 characterized by having a heat exchange device for heating 
said container which can be sealed using the heat generated from a fuel cell, or 
the hydrogen distribution system for fuel cells given in two. 
[Claim 7] Claim 1 characterized by preparing the runoff prevention device in the 
interior of said container which can be sealed in the end of an alloy powder it 
prevents that a hydrogen storing metal alloy flows out of said container which can 
be sealed, or the hydrogen distribution system for fuel cells given in two. 
[Claim 8] Claim 1 characterized by preparing the runoff prevention device in the 
hydrogen distribution channel between said containers which can be sealed and 
said connections in the end of an alloy powder it prevents that a hydrogen storing 
metal alloy flows out of said container which can be sealed, or the hydrogen 
distribution system for fuel cells given in two. 

[Claim 9] Claim 1 characterized by having the porous body for hydrogen 
installation which leads to the interior of the container which can be sealed at 
said hydrogen distribution channel, or the hydrogen distribution system for fuel 
cells given in two. 

[Claim 10] Claim 1 to which hydrogen equilibrium pressure at the time of bleedoff 
of a hydrogen storing metal alloy is characterized by being 1.1 or less MPas at 
35 degrees C, or the hydrogen distribution system for fuel cells given in two. 
[Claim 1 1] A valve system is claim 1 characterized by having the automatic 
closing motion function which serves as open at the time of connection in said 
connection, and serves as close at the time of removal in said connection, or a 



hydrogen distribution systenn for fuel cells given in two. 

[Clainn 12] The hydrogen distribution systenn for fuel cells according to clainn 11 

with which a connection is characterized by building in said valve systenn. 

[Claim 13] The hydrogen distribution systenn for fuel cells according to clainn 1 1 

characterized by a valve systenn consisting of a pushing type valve. 

[Clainn 14] Clainn 1 characterized by the hydrogen runoff lateral pressure of a 

hydrogen pressure force-control device being atnnospheric pressure -0.4MPa, or 

the hydrogen distribution systenn for fuel cells given in two. 

[Clainn 15] Clainn 1 to which the container which can be sealed is characterized 

by being nnanufactured by one approach of TIG welding, argon gas arc welding, 

and blazing welding, or the hydrogen distribution systenn for fuel cells given in 

two. 

[Clainn 16] Supporter nnaterial is a hydrogen distribution system for fuel cells 
according to claim 1 to 15 characterized by being a tabular thing. 
[Claim 17] The portable electrical machinery and apparatus characterized by 
using for an actuation power source the power generated with said one hydrogen 
distribution system for fuel cells of claims 1-16. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the small hydrogen distribution 
system for fuel cells which uses the fuel cell of a solid-state macromolecule mold 
available as a power source of portable electrical machinery and apparatus, such 
as OA equipment, especially. 
[0002] 

[Description of the Prior Art] Generally, in order that a fuel cell may carry out the 



chemical reaction of a fuel and oxygen, such as hydrogen, and nnay transfornn 
chennical energy into direct electrical energy, it can acquire high generation 
efficiency, and since there are few nnechanical actuators, its noise is drannatically 
small, and it has the property in which a miniaturization is also possible. Since 
such a fuel cell is comparatively simple for installation and employment, it is used 
for the power source for communication equipment etc. from the distributed 
process input output equipment power source for power. In recent years, the fuel 
cell system which combined the fuel cell and the hydrogen storing metal alloy is 
used as a portable power source, and the configuration with such various fuel 
cell systems is proposed (JP,6-76848,A, JP,6-60894,A, etc.). 
[0003] Here, although gaseous fuel, such as liquid fuel, such as a methanol, and 
natural gas, hydrogen, is mainly used for a fuel, the hydrogen stored in the bomb 
with which it filled up with the hydrogen storing metal alloy with comparatively 
easy handling as a fuel for small power sources recent years especially is used. 
For example, the bomb which filled up into the fuel cell the hydrogen storing 
metal alloy which supplies hydrogen with the configuration indicated by JP,6- 
150955,A was held in the power-source body which held the fuel cell, and the 
case of independent portable structure, and exhaust gas induction is provided so 
that the exhaust gas which occurs from a fuel cell in this case may pass through 
the bomb circumference. By this configuration, since cases are a power-source 
body and independent portable structure, the constraint on the tooth space for 
holding a bomb cannot be received, but enlargement of a case can be attained. 
Furthermore, the temperature and the pressure of a bomb are raised with the 
exhaust gas from a fuel cell, and supply of hydrogen can be made smooth. 
[0004] Moreover, in order to, raise the safety of a fuel cell system for example, as 
indicated by JP,4-181659,A, there is a fuel cell system using the thing of 10 or 
less atms by ordinary pressure about the hydrogen equilibrium pressure force in 
the upper limit of the plateau field of the hydrogen storing metal alloy as a 
hydrogen storage means. 

[0005] On the other hand, portable OA equipment, such as a notebook computer. 



has the formation of small lightweight, and remarkable high-performance-izing, 
and high performance cells, such as nickel and a hydrogen battery, and a 
rechargeable lithium-ion battery, have come to be carried more also for the 
rechargeable battery used for the power source from the point of a long duration 
activity and the formation of twist small lightweight. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there is difficulty in the long 
duration activity beyond this, and small lightweight-ization in the conventional 
rechargeable battery mentioned above. Then, it is possible to use a fuel cell for 
the power source of portable OA equipment. However, when using the bomb 
filled up with the above hydrogen storing metal alloys, using hydrogen as a fuel, 
since high pressure resistance is required of a bomb, it is a cylindrical shape-like, 
and a dead space arises and there is a technical problem are disadvantageous in 
a long duration activity and small lightweight-ization. 

[0007] In consideration of such a technical problem of the conventional fuel cell, 
a long duration activity is attained and this invention aims at offering the 
hydrogen distribution system for fuel cells which can perform small lightweight- 
ization. 
[0008] 

[Means for Solving the Problem] The container of the rectangular parallelepiped 
configuration which contains a hydrogen storing metal alloy for this invention to 
carry out occlusion of the hydrogen supplied to the fuel cell and fuel cell of a 
solid-state macromolecule mold which can be sealed. With the connection which 
is established in the hydrogen distribution channel between the container which 
can be sealed, and a fuel cell, and connects the container which can be sealed, 
and a fuel cell possible [ desorption ] It is the hydrogen distribution system for 
fuel cells equipped with the valve system which is prepared in a hydrogen 
distribution channel, and opens and closes hydrogen gas, the hydrogen control- 
of-flow device which is prepared in a hydrogen distribution channel and controls 
the flow rate of hydrogen gas, and/or the hydrogen pressure force-control device 



which controls the pressure of hydrogen gas. 

[0009] Moreover, this invention is raising the pressure-resistant ability of the 
container which is a rectangular parallelepiped configuration and which can be 
sealed by having at least one supporter nnaterial for supporting the two fields 
between two fields of the container which can be sealed where area is at least 
the largest and which counter further. 

[0010] Moreover, this invention is the portable electrical machinery and 

apparatus which used for the actuation power source the power generated with 

one hydrogen distribution systenn for fuel cells of this inventions. 

[0011] 

[Ennbodinnent of the Invention] Below, this invention is explained based on the 
drawing in which the gestalt of the operation is shown. 
[0012] Drawing 1 is the block diagrann of the portable cell pack using the 
hydrogen distribution system for fuel cells of the gestalt of the 1 operation 
concerning this invention. In drawing 1 the hydrogen distribution system for fuel 
cells of the gestalt of this operation As a container with which the body 1 of a 
polyelectrolyte mold fuel cell which is made to carry out the chemical reaction of 
the hydrogen of a fuel and the oxygen of an oxidizer, and generates electrical 
energy, and the hydrogen storing metal alloy which stores the hydrogen of a fuel 
were contained and which can be sealed The ************** container 2, the 
connection 3 attached in the hydrogen storing metal alloy container 2, piping 6a 
connected to the connection 3, It is constituted by the pressure regulator 5 as a 
hydrogen pressure force-control device connected to the piping 6a, the valve 
system 4 connected to the pressure regulator 5, and piping 6b connected to the 
valve system 4, and the other end of the piping 6b is connected to the body 1 of 
a polyelectrolyte mold fuel cell. Here, a connection 3, piping 6a, a pressure 
regulator 5, a valve system 4, and piping 6b constitute the hydrogen distribution 
channel. Moreover, a connection 3 has the structure in which desorption is 
possible from piping 6a1, i.e., a fuel cell, for the hydrogen storing metal alloy 
container 2, and is taken as the configuration which can perform easily re- 



restoration of hydrogen, or exchange of the hydrogen storing nnetai alloy 
container 2 so that it nnay nnention later. 

[0013] In addition, although not illustrated, since a chemical reaction will not be 
caused and it becomes impossible to generate electricity when the electrolyte 
membrane in a fuel cell 1 is dried, in order to prevent desiccation of this 
electrolyte membrane, humidification equipment has been formed in the middle 
of the hydrogen distribution channel. Furthermore, in order to give a heat 
exchange function between a fuel cell 1 and the hydrogen storing metal alloy 
container 2, the copper plate of one sheet is contacted so that the top face of 
both a fuel cell 1 and the hydrogen storing metal alloy container 2 may be 
covered. If it does in this way, the heat generated with the fuel cell 1 will make 
the temperature and the pressure in propagation and a container rise in the 
hydrogen storing metal alloy container 2, and hydrogen will be smoothly supplied 
to a fuel cell 1. 

[0014] Thus, it contains to the case 10 with which the exhaust port 9 for 
exhausting the inhalation opening 8 and the exhaust gas for inhaling external air 
for the constituted hydrogen distribution system for fuel cells was formed, and a 
small portable cell pack is constituted by forming the fan 7 for supplying the air as 
an oxidizer efficiently in the case 10 on the oxygen pole of a fuel cell 1 . As for this 
case 10, adiathermic is high, and its construction material like plastics excellent 
in thermal resistance is desirable so that the heat of a fuel cell 1 may not have an 
adverse effect outside. Moreover, although the air which entered from the 
inhalation opening 8 by the fan 7 is left from an exhaust port 9 [ near the 
hydrogen storing metal alloy container 2 near the fuel cell 1 ], when the air 
warmed through about one fuel cell by circulation of the air in this case 10 
passes along about two hydrogen storing metal alloy container, it has auxiliary 
effectiveness about the heat exchange of warming it. 

[0015] Drawing 2 is the longitudinal section and the cross-sectional view of the 
hydrogen storing metal alloy container 2 of this operation. [ of a gestalt ] This 
hydrogen storing metal alloy container 2 consists of bulb mounting eyes 203 



which fixed in the body 201 of a container of a rectangular parallelepiped 
configuration in the air, the stay 202 as supporter nnaterial prepared in that body 
of container 201 interior, and the gate of the hydrogen for attaching a connection 
3, and the body of container 201 interior is behind filled up with hydrogen storing 
metal alloy powder. 

[0016] Next, the exannple Is explained about how to decide the nnagnitude of the 
body 201 of a container. The hydrogen storing nnetal alloy to be used is used as 
AB2 nnold Ra Beth alloy. A hydrogen storage capacity 1.7nnass(es)%, They are 
about 0.3 MPa(s) about 401. / 1 container and the hydrogen pressure force, at If 
222 cc/nnin and alloy specific gravity are nnade to 6.5 and an alloy filling factor is 
nnade into 55% for <1.0MPa and a hydrogen yield, 25 degrees C and working 
pressure If the volume of 25-degree C hydrogen [ one-mol ] is set to 24.451., the 
amount of alloys required for 401. hydrogen absorption will be set to mol number 
=40/24.45=1 .636 (mol) of hydrogen, and will be set to weight =1 .636x2=3.272g 
of hydrogen. 

[0017] Therefore, it becomes weight =3.272/0.01 7= 192.5g of an alloy, i.e., about 
200g. 

[0018] Therefore, the container content volume X required for 401. hydrogen 
absorption is X=200/(0.55x6.5) =56cc. As an example of the inside dimension 
method of the container in this case, it is set to 56 cc by 5cmx7cmx1.6cm. Here, 
it is AB2. Since they can change hydrogen equilibrium pressure continuously with 
a presentation (mainly Ti:Zr ratio), if 10kg/cm2 in all of mold Ti(Zr)-Mn system 
alloy hydrogen storing metal alloys can be made into the operating temperature 
to be used below at g and the optimal hydrogen storing metal alloy is selected, 
they can improve the safety of a fuel cell system, supplying hydrogen smoothly. 
[0019] By the above-mentioned explanation, it is AB2 as a hydrogen storing 
metal alloy. Although the mold Ra Beth alloy was taken up for the example, other 
hydrogen storing metal alloys, such as a method ** ABof six 5 mold alloy, may be 
used. Moreover, the relation of the hydrogen equilibrium pressure force and 
hydrogen quantity to be stored in AB2 mold Ra Beth alloy is shown in drawing 



1 1 , and it is metliod ** AB5 of six. The relation of tiie liydrogen equilibriunn 
pressure force and liydrogen quantity to be stored in a mold alloy is shown in 
drawing 12 . Drawing 1 1 and drawing 12 are graphs which show the relation of 
the hydrogen equilibrium pressure force and hydrogen storage capacity in a 
certain temperature, and, generally are called a PCT diagram. Moreover, the 
hydrogen equilibrium pressure of a hydrogen storing metal alloy has 1.1 or less 
desirable MPas at 35 degrees C. In High Pressure Gas Control Law, the critical 
pressure of a movable gas pressure container serves as high voltage unusually 
by 35 degrees C at 45 degrees C of that 10kg/cm2 is g and the temperature 
requirement (namely, 0 degree C - 45 degrees C) of usually an activity at the 
time of an activity (at the time of a gas evolution), leak generates the reason with 
a fuel cell, and fuel cell utilization effectiveness falls. Moreover, there is also a 
possibility that a cell case may break. Therefore, more than atmospheric 
pressure is [ in 1.1 or less MPas ] suitable at 35 degrees C at common service 
temperature. 

[0020] Next, as construction material of the body 201 of a container, a copper 
system metal, an iron system alloy, an aluminum system metal, stainless steel, 
etc. can be used, from the point of endurance, stainless steel is good, the iron 
system alloy from cost and a side on the strength is good, and heat conduction 
and the copper system metal from the point of weldability are good, and an 
aluminum system metal is good from the point of lightweight-izing. Moreover, 
stay 202 is for compensating lack of the pressure resistance by having made the 
container into the rectangular parallelepiped configuration, and is attached in the 
weakest direction of pressure resistance, i.e., the shortest dimension direction of 
the side of a rectangular parallelepiped, (the biggest fields of area). With this 
rectangular parallelepiped configuration, the dead space as a bomb is almost lost 
and the miniaturization of it is attained. In addition, although stay 202 is made 
into two in the example of drawing 2 , it is good at the number of the arbitration 
from which the pressure resistance of the body 201 of a container becomes 
enough. Furthermore, if pressure resistance is enough and has the cross-section 



configuration of a container in a square square pole configuration, it is not 
necessary to use especially stay. Moreover, the bulb nnounting eye 203 fixes by 
fitting welding to the circular hole fornned in the side face of the body 201 of a 
container. What is necessary is just to use for example, TIGU (Tig) welding, 
argon gas arc welding, blazing welding, etc. for this welding and welding of the 
body 201 of a container. 

[0021] a part of tinne of drawing 3 attaching the insect bulb connector as a 
connection in the bulb mounting eye 203 of the body 201 of a container -- it is a 
sectional view. This insect bulb connector becomes 1 set by the valve body 301 
by the side of the body 201 of a container, and the push metallic ornaments 302 
by the side of a reducing valve (pressure regulator) 303. The detail of an insect 
bulb connector is shown in drawing 4 . In drawing 4 , the screw slot 408 is 
established in the inner surface by the side of an end connection in the telescopic 
configuration in which a valve body 301 has a different bore. In the condition that 
the insect 403 which can slide on the interior of a valve body, the spring 402 
which energizes the insect 403 to an end-connection side, and the insect 403 are 
energized with the spring 402 When the insect packing 406 which shields a hole 
405 and stops the hydrogen desorption from the hydrogen storing metal alloy 
container 2, and the push metallic ornaments 302 are connected, it consists of 
sheet rubber 407 which prevents external runoff of hydrogen. Moreover, as for 
the push metallic ornaments 302, the nut section 410 and the screw slot 409 are 
formed outside for the edge 401 by the side of connection of a hole in the 
telescopic taper-like configuration. 

[0022] If the push metallic ornaments 302 are gradually thrust into the valve body 
301 when connecting the hydrogen storing metal alloy container 2 a fuel cell side 
now, the head 401 of the push metallic ornaments 302 will hit the edge 404 of an 
insect 403. Furthermore, if it thrusts, it will be resisted and pushed into the 
energization force of a spring 402, and a clearance is generated between the 
insect packing 406 and a valve body 301, hydrogen gas will flow out of the hole 
405 currently formed at the insect 403, and, as for the head 401 of the push 



metallic ornaments 302, an insect 403 will prevent runoff outside per push to 
sheet rubber 407 simultaneously. Conversely, when removing the hydrogen 
storing metal alloy container 2 from a fuel cell side, by loosening the screw of the 
push metallic ornaments 302, the head 401 of the push metallic ornaments 302 
separates from the edge 404 of an insect 403, an insect 403 is returned to the 
original location according to the energization force of a spring 402, and the 
insect packing 406 shields the hole 405 of an insect 403. Thus, the automatic 
closing motion function automatically opened and closed according to connection 
of a hydrogen storing metal alloy container and removal is prepared for the 
connection. 

[0023] Drawing 5 is drawing showing the example which used the quick 
connector instead of the insect bulb connector as a connection in the gestalt of 
the above-mentioned implementation, upper drawing shows a top view and, as 
for each drawing, such as the hydrogen storing metal alloy container 2 and a 
pressure regulator 5, lower drawing shows a side elevation. Moreover, drawing 6 
is drawing showing the detail of the quick connector. The fundamental structure 
of a quick connector is the same as that of screwed types, such as an insect bulb 
connector, almost. In drawing 6 , when connecting the hydrogen storing metal 
alloy container 2 a fuel cell side, the push metallic ornaments 601 are moved 
until that head 603 hits the insect 604 in a valve body 602 lightly (it is easy to be 
natural even if it moves a valve-body 602 side in this case). And it is made to fix 
to a stopper's 607 location by the clamper (graphic display abbreviation). A 
clearance is generated between the insect packing 606 and a valve body 602, 
hydrogen gas flows out of the hole 605 currently formed at the insect 604, 
simultaneously, the energization force of a spring 608 is resisted, and an insect 
604 is pushed in, and it prevents [ O ring 609 of the push metallic ornaments 601 
is pushed against valve-body 602 wall by actuation of this clamper, and ] runoff 
outside by it. Conversely, what is necessary is just to pull apart a valve body 602 
and the push metallic ornaments 601 as it is, since an insect 604 will be returned 
to the original location according to the energization force of a spring 608, the 



insect packing 606 will plug up a hole 605 and runoff of hydrogen gas will stop, if 
it is operated in the direction which cancels a clannper when rennoving the 
hydrogen storing nnetal alloy container 2 fronn a fuel cell side. 
[0024] Moreover, in addition to the above, there are a ratchet type, an O ring type, 
a spring-loaded type, a ball bearing type, etc. as a connection type of a 
connection. When it shields a hydrogen gate autonnatically in a connection in 
short when the hydrogen storing metal alloy container 2 is removed, and the 
hydrogen storing metal alloy container 2 is attached, what is necessary is just the 
configuration that a hydrogen gate has the automatic closing motion function 
opened automatically. 

[0025] Drawing 7 is drawing showing the cotton wick as a porous body for 
hydrogen installation prepared in the interior of the hydrogen storing metal alloy 
container in the gestalt of this operation, a part of upper drawing shows the side 
elevation which gave the cross section, and a part of lower drawing shows the 
top view which gave the cross section. In drawing 7 , a connection consists of 
combination of the push joint 705 and a bulb 704, and the filter 703 as a runoff 
prevention device is formed in the edge of a bulb 704 in the end of an alloy 
powder. Furthermore, the cotton wick 701 as a porous body for hydrogen 
installation is formed so that hydrogen can be smoothly gone in and out from this 
filter 703 to the body of container 201 interior. In addition, the sintered alloy of the 
porosity of about 0.2-2 micrometers of apertures is used for the body of the 
above-mentioned filter 703, and a runoff prevention device is good also as a 
configuration prepared in the body of container 201 interior in this end of an alloy 
powder. 

[0026] Next, drawing 8 is the sectional view showing the internal structure of the 
pressure regulator (for example, 303 of drawing 3 ) in the gestalt of this operation. 
By balance of the variation rate of a piston 803, and the energization force of a 
spring 804, this pressure regulator holds the hydrogen pressure force by the side 
of an outlet 802 to a constant pressure lower than an inlet-port 801 side to 
change of the hydrogen pressure force by the side of an inlet port 801. Here, as 



for the hydrogen runoff lateral pressure of a hydrogen pressure force-control 
device, it is desirable that it is atnnospheric pressure -0.4MPa. Unless this reason 
is nnore than atnnospheric pressure, it cannot supply the hydrogen as a fuel to a 
fuel cell. On the other hand, in 0.4 or nnore MPas, proof-pressure structure is 
needed for a fuel cell pole, it is disadvantageous weight-wise and in price, and 
fuel cell effectiveness also falls. Moreover, fluctuation of a hydrogen flow rate is 
also large and electric-generating-power fluctuation cannot be easily stabilized. 
Therefore, the above-mentioned range is suitable. 

[0027] A piston type 2 stage mold pressure regulator is shown in drawing 13 as 
another example of a pressure regulator. In drawing 13 , although hydrogen gas 
flows from an inlet port 1204 and it flows into an outlet 1205, a pressure regulator 
operates as follows at this time. If the valve sheet 1202 pressed down with the 
spring 1203 of a piston 1201 is resisted and gas flows, the gas will go into a 
piston side with the big cross section of secondary approach through the interior 
of a piston 1201. If it does so, the piston 1201 whole will move so that a presser 
foot and primary side gas may not flow in the valve sheet 1202. If the gas by the 
side of a big piston comes out from an outlet and a pressure falls, again, primary 
side gas will push the valve sheet 1202, and will flow in. When this actuation is 
repeated very much for a short time, a secondary pressure is adjusted uniformly. 
O rings 1206 each prepared in the piston 1201 prevent the effluence of gas. Here, 
the balance of a primary pressure and a secondary pressure is decided by the 
area ratio of a piston 1201 in the strength of a spring 1203. it is decided with the 
difference and adjustment precision of a primary pressure and a secondary 
pressure how many steps (the number of stages) it is made, and its adjustment 
precision of secondary ** improves, so that there are many stages. 
[0028] Next, drawing 9 is drawing showing an example of the mini bulb (for 
example, 4 of drawing 1 ) which is a valve system in the gestalt of this operation. 
By this mini bulb, by operating the handle 902 in the valve-body 901 exterior, a 
spindle 906 rotates and closing motion of the passage between an inlet port 904 
and an outlet 905 is performed. Moreover, the switching condition of this passage 



can be checked with the closing nnotion signboard 903. 
[0029] A straight bulb is shown in drawing 14 as another exannple of a valve 
systenn. In drawing 14 , the closing nnotion stem 1304 rotates by operating a lever 
1305, as shown in the right figure to the fixed stenn 1303. The hole 1306 of the 
fixed stem 1303 and the hole 1307 of the closing motion stem 1304 lead by this 
actuation, or it closes, and gas flows out of an inlet port 1301 into an outlet 1302, 
or it stops. Moreover, O ring 1308 prevents the runoff to the exterior of gas etc. 
[0030] Next, the manufacture approach of the hydrogen storing metal alloy 
container in the gestalt of this operation is explained. As shown in drawing 10 , 
after cutting the metal plate used for the body of a container in a desired 
dimension, press working of sheet metal is performed, the horseshoe-shaped 
members 1001 and 1002 of two upper and lower sides are formed, and a 
perforating process is performed to the location in which stay 1005 is formed. 
Here, as for stay 1005, one edge is carrying out the shape of a cylindrical shape 
to which the path became thin rather than the part of others [ die length / 
equivalent to the dimension of the thickness of a member 1001 ]. And the hole 
1003 of a member 1001 is made into the magnitude which can insert the part of 
the thin path of stay 1005, and makes the hole 1004 of another member 1002 the 
magnitude which can insert the part of the thick path of stay 1005. 
[0031] Next, the edges of two members 1001 and 1002 are contacted, stay 1005 
is inserted from a hole 1004, and the part of the thin path is inserted in a hole 
1003. Then, the contact part 1006 of members 1001 and 1002 and the contact 
part 1006 of holes 1003 and 1004 and stay 1005 are welded for example, by Tig 
welding. Thus, the metal plate which cut further what was made into the shape of 
a rectangular-head cartridge in which both ends carried out opening according to 
opening to each opening is disbursed, and a well-closed container is completed 
by performing Tig welding. In addition, although the gate of hydrogen gas 
attached and the direction was not explained, this makes the installation hole for 
bulb mounting-eye 203, and as shown in drawing 2 , after it inserts the bulb 
mounting eye 203, it should just weld the contact part of a member and the bulb 



mounting eye 203 by Tig welding liere. 

[0032] Fronn a fuel cell 1, in case it reacts, heat occurs, and another side and the 
hydrogen storing nnetal alloy container 2 stop ennitting hydrogen in the gestalt of 
this operation, although endoergic is carried out and it is cooled in case hydrogen 
gas flows out, when, as for a hydrogen storing nnetal alloy, tennperature falls too 
much. Then, in order to perform heat exchange between a fuel cell 1 and a 
hydrogen storing metal alloy 2, it is good also as a configuration which prepares 
a heat-conduction plate, a heat pipe, etc. between these fuel cells 1 and the 
hydrogen storing metal alloy container 2 so that the both may be contacted, is 
made to conduct the heat generated from a fuel cell 1 to the hydrogen storing 
metal alloy container 2, and heats the hydrogen storing metal alloy container 2. 
Moreover, the configuration of having accumulated the fuel cell 1 and the 
hydrogen storing metal alloy container 2, and having made it contacting mutually 
possible [ heat exchange ] may be used. Moreover, it is good also as a 
configuration which does not depend on conduction in this case, but is heated by 
air blasting by direct contact, radiation, or the fan. When an aluminum plate etc. 
may be used and the hydrogen storing metal alloy container 2 is further 
exchanged besides the copper plate mentioned above as the above-mentioned 
heat-conduction plate, it is good to make the heat-conduction plate the 
configuration which can be opened and closed up and down so that it may be 
easy to carry out desorption of the container. Moreover, since transport of heat 
can do a heat pipe also in few temperature gradients when using a heat pipe, in 
order to realize a heat exchange function, when the hydrogen storing metal alloy 
container 2 operates at temperature higher than ordinary temperature, and 
operating at the almost same temperature especially as the fuel cell 1, 
effectiveness goes up. 

[0033] Moreover, if it considers as the approach of heat exchange, the 
configuration which carries out contact arrangement of the piping for heat carriers 
which passes both fuel cell 1 and hydrogen storing metal alloy container 2, is 
filled up with heat carriers, such as water, a fluorine system inactive liquid 



(FURORINATO), and silicone oil, in the piping, and is circulated with a punnp etc. 
nnay be used. In this case, circulation velocity of a heat carrier is quickly 
perfornned, when the hydrogen storing metal alloy container 2 operates at 
temperature higher than ordinary temperature, and when the hydrogen storing 
metal alloy container 2 operates at temperature lower than ordinary temperature 
conversely, it is performed late. Thus, by adjusting the circulation velocity of a 
heat carrier according to operating temperature, the heat exchange suitable for 
the operating temperature of the hydrogen storing metal alloy container 2 
becomes possible. 

[0034] Drawing 15 is the block diagram of the portable cell pack using the 
hydrogen distribution system for fuel cells of the gestalt of another operation 
concerning this invention. In drawing 15 the hydrogen distribution system for fuel 
cells of the gestalt of this operation As a container with which the body 1 of a 
polyelectrolyte mold fuel cell which is made to carry out the chemical reaction of 
the hydrogen and oxygen of a fuel, and generates electrical energy, and the 
hydrogen storing metal alloy which stores the hydrogen of a fuel were contained 
and which can be sealed The ************** container 2, the connection 3 attached 
in the hydrogen storing metal alloy container 2, piping 6a connected to the 
connection 3, It is constituted by the pressure regulator 5 as a hydrogen pressure 
force-control device connected to the piping 6a, the valve system 4 connected to 
the pressure regulator 5, and piping 6b connected to the valve system 4, and the 
other end of the piping 6b is connected to the body 1 of a polyelectrolyte mold 
fuel cell. It is the point which accumulates the point that the gestalt of this 
operation differs from the gestalt of operation of above-mentioned drawing 1 , up 
and down instead of arranging a fuel cell 1 and the hydrogen storing metal alloy 
container 2 on the same field, was contacted, and has been arranged, and the 
fundamental configuration is the same as that of drawing 1 . By this configuration, 
as mentioned above, heat exchange is possible to mutual, and the effectiveness 
of heat exchange becomes good rather than the case where the direction in this 
configuration of having arranged up and down has arranged and arranged 



horizontally by the gestalt of the above-mentioned operation. 
[0035] as nnentioned above, the size of the magnitude of the electrical machinery 
and apparatus which it be safe from the point of an operating temperature and 
container pressure according to the hydrogen distribution system for the fuel cells 
of the gestalt of this operation, it be a small compact since there be few dead 
spaces, and a long duration activity be attain ( from continuation 3 hours to for 
example, 5 hours), a high energy consistency can be attain, and a response 
become quick to a load effect as compared with a phosphoric acid fuel cell, and 
can also apply operating temperature limits widely ( at least 0 degree C or less 
be possible) etc. be ask. 

[0036] Drawing 16 is the block diagram of the portable cell pack using the 
hydrogen distribution system for fuel cells of the gestalt of another operation 
concerning this invention. In drawing 16 , two fields where the hydrogen storing 
metal alloy stowage container 2 of a rectangular parallelepiped configuration 
countered are the examples of structure supported by the stay (tabular) 202 
which continued in the direction of a major axis (long side). In the above- 
mentioned example, it has the configuration from which the interior was 
separated into two rooms. The unification structure using the same ingredient as 
a vessel wall 204 is sufficient as the continuation stay 202, and another member 
is sufficient as it. As a forming method, there are an investigation cutting method, 
the approach of making and casting metal mold, etc. Each part store divided into 
two is connected by the clearance 205 between a vessel wall 204 and stay 202, 
i.e., a hydrogen flow hole. Of course, three or more chambers may be formed by 
the stay 202 of two or more sheets. Those chambers are connected also in that 
case. 

[QQ37] Drawing 17 is the block diagram of the portable cell pack using the 
hydrogen distribution system for fuel cells of the gestalt of another operation 
concerning this invention. In drawing 17 , the gestalt of this operation is the 
advanced type of the gestalt of front operation, and is an example which has 
arranged the filter 206 for making said hydrogen flow hole 205 pass only 



hydrogen. By this, floating between ** of hydrogen storing nnetal alloy powder can 
be suppressed. In addition, when three or more channbers are fornned, a filter 206 
nnay be attached every stay 202 and may be attached only in the stay 202 which 
forms the chamber facing the gate of hydrogen. 

[0038] Drawing 18 is the block diagram of the portable cell pack using the 
hydrogen distribution system for fuel cells of the gestalt of another operation 
concerning this invention. With the gestalt of this operation shown in drawing 18 , 
two fields where the hydrogen storing metal alloy stowage container 2 of a 
rectangular parallelepiped configuration countered are the examples of structure 
supported by the stay (tabular) 202 which continued in the direction of a minor 
axis (shorter side). In the above-mentioned example, it has the configuration from 
which the interior was separated into three rooms. With the gestalt of this 
operation, the above-mentioned clearance is not prepared, instead the sintered 
alloy filter which can flow through hydrogen gas is used for each stay 202 at least 
in those parts. In addition, the heat to generate can also be made to conduct 
positively by arranging a thermally conductive outstanding network like copper 
and aluminum in each part indoor. 

[0039] Therefore, since the hydrogen distribution system for fuel cells by this 
invention has the wide application range, a miniaturization and its long duration 
activity are the optimal as a power source of the portable mold represented by 
the portable electrical machinery and apparatus demanded increasingly 
especially a notebook computer, the note word processor, etc. or portable OA 
equipment. Moreover, since the heat which a fuel cell 1 generates is absorbed by 
the endothermic reaction at the time of a hydrogen storing metal alloy emitting 
hydrogen and its excessive exhaust heat which comes outside decreases, when 
using it as a built-in power source of various kinds of electrical machinery and 
apparatus, the thermal adverse effect to the electrical machinery and apparatus 
can be prevented. 

[0040] Next, a notebook computer is explained to an example as a portable 
electrical machinery and apparatus of the gestalt of another operation of this 



invention wliicli uses for a power source the portable cell pack having the 
hydrogen distribution system for fuel cells nnentioned above. When using a fuel 
cell as a battery pack of the power source of a notebook connputer, especially a 
built-in power source, the following points are required like rechargeable batteries, 
such as the conventional nickel, hydrogen battery, etc. 

(a) Exhaust gas be clean. Since use hydrogen as a fuel, hydrogen and oxygen 
are made to react and the electrical and electric equipment is generated, a 
resultant is only water and harmful gas, such as C02 and NOX, does not 
generate it. 

(b) Handling be easy. Since the polymer electrolyte fuel cell is used, elevated 
temperatures, such as a phosphoric acid mold fuel cell, are not needed, but it is 
usable in ordinary temperature. Moreover, an automatic controller is carried and 
full automatic actuation of the rest is carried out only by pushing a start button 
(what is necessary being just to make it (for the power button of a personal 
computer to be interlocked with)). That is, a handling top is not different from the 
usual rechargeable battery at all. 

(c) There needs to be no noise. Since the fuel cell itself is generated by the 
chemical reaction, there is no noise, but in order to use a fan for sending oxygen 
to a fuel cell, the noise occurs. However, if the thing of a low noise mold is 

adopted as a fan, it will be satisfactory practically. 

(d) It is insurance. Since it is used storing hydrogen in a hydrogen storing metal 
alloy, working pressure can be stopped low and safety is high. 

(e) Size be compact. Since the configuration of a hydrogen storing metal alloy 
container is made into the rectangular parallelepiped configuration, there is 
almost no dead space like the shape of a conventional cylindrical shape, and a 
tooth space can be used effectively. Moreover, a time can be lengthened 
compared with the conventional rechargeable battery. 

(f) A repeat activity be possible. Since it can carry out desorption simply in a 
connection, a hydrogen storing metal alloy container is replaced with the 
hydrogen storing metal alloy container of the reserve to which occlusion of the 



hydrogen was carried out, or it slnould just use hydrogen for an ennpty hydrogen 
storing nnetal alloy container, re-filling it up with it. 

(g) An electrical property is good. Although the voltage variation by the load 
effect, aging, etc. produce the fuel cell itself like other cells, this should just 
stabilize an electrical potential difference using a DC to DC converter etc. 
[0041] If the portable cell pack having the hydrogen distribution systenn for fuel 
cells made into the same magnitude as the battery pack using rechargeable 
batteries, such as the conventional nickel, hydrogen battery, etc., and a 
configuration from the above thing is produced, it is available enough as a built-in 
power source of the usual notebook computer. 

[0042] In addition, although considered as the configuration which prepares the 
hydrogen pressure force-control device by the pressure regulator in a hydrogen 
distribution channel with the gestalt of the above-mentioned implementation, it is 
good also as a configuration which establishes hydrogen control-of-flow devices, 
such as a method which replaces with this, for example, adjusts the path size of 
an orifice. Or it is good again also as a configuration which establishes both a 
hydrogen pressure force-control device and a hydrogen control-of-flow device. 
[0043] Moreover, it is good also as a configuration which prepares the 
configuration which increases the surface area of irregularity, a fin, etc. not only 
in this but in a front face, and has a heat exchange function with the gestalt of the 
above-mentioned implementation although stay as supporter material was made 
into the round bar configuration. 

[0044] Moreover, although the flat metal plate constituted the internal surface and 
outside surface of the container which can be sealed from the gestalt of the 
above-mentioned implementation, irregularity etc. may be prepared not only in 
this but in an internal surface, an outside surface, or both front faces, and 
improvement in a heat exchange function and a mechanical strength may be 
measured. Or a fin may be prepared in an internal surface, an outside surface, or 
both front faces again for improvement in a heat exchange function. 
[0045] Moreover, with the gestalt of the above-mentioned implementation, 



although considered mainly as the configuration using an O ring as a seal 
nnethod in a connection, not only this but connnnon packing nnay be used. 
Moreover, the part which prepares an O ring or packing in this case nnay fornn a 
slot, or is good also as per flat surface again. 

[0046] Moreover, although the side face in which an O ring was prepared was a 
cylindrical shape with the gestalt of the above-nnentioned innplennentation, you 
nnay be not only this but a cone side face. 

[0047] Moreover, with the gestalt of the above-mentioned implementation, 
although the notebook computer was explained to the example as a portable 
electrical machinery and apparatus, it is applicable not only to this but other 
electrical machinery and apparatus, such as television, a hand lamp, and radio. 
Moreover, you may use as a built-in power source in this case, and may use as a 
source of separate-type feeding. Since a limit of the magnitude of the whole 
hydrogen distribution system for fuel cells is eased when using it as a source of 
separate-type feeding, large-capacity-izing is possible and a miniaturization can 
be attained from the thing using the conventional fuel cell system as power plants, 
such as outdoor photography lighting, a power source for work, an emergency 
power source, and an outdoor life. 
[0048] 

[Effect of the Invention] So that clearly from the place described above this 
invention The container of the rectangular parallelepiped configuration which 
contains the hydrogen storing metal alloy for carrying out occlusion of the 
hydrogen supplied to a fuel cell which can be sealed. With the connection which 
is established in the hydrogen distribution channel between the container which 
can be sealed, and a fuel cell, and connects the container which can be sealed, 
and a fuel cell possible [ desorption ] Since it has the valve system which is 
prepared in a hydrogen distribution channel, and opens and closes hydrogen gas, 
the hydrogen control-of-flow device which is prepared in a hydrogen distribution 
channel and controls the flow rate of hydrogen gas, and/or the hydrogen 
pressure force-control device which controls the pressure of hydrogen gas A long 



duration activity is attained and it has the advantage in which small lightweight- 
ization can be perfornned. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the portable cell pack using the hydrogen 
distribution system for fuel cells of the gestalt of the 1 operation concerning this 
invention. 

[Drawing 2] Drawing of longitudinal section of a hydrogen storing metal alloy 
container [ in / in this drawing (a) / the gestalt of this operation ] and this drawing 
(b) are the cross-sectional view. 

[Drawing 3] the connection which attached in the hydrogen storing metal alloy 
container in the gestalt of this operation is shown - it is a sectional view a part. 
[Drawing 4] It is a sectional view for explaining the function of this connection. 
[Drawing 5] It is drawing showing the condition of having separated the hydrogen 
storing metal alloy container in the gestalt of this operation in the connection. 
[Drawing 6] It is drawing showing the condition of having connected the hydrogen 
storing metal alloy container in the gestalt of this operation in the connection. 
[Drawing 7] It is drawing showing the situation of the cotton wick prepared in the 
interior of the hydrogen storing metal alloy container in the gestalt of this 
operation. 

[Drawing 8] It is the sectional view showing the interior of the hydrogen pressure 
force-control device in the gestalt of this operation. 

[Drawing 9] It is drawing showing the mini bulb in the gestalt of this operation. 
[Drawing 10] It is the assembly drawing showing the processing approach of the 
stay of the hydrogen storing metal alloy container in the gestalt of this operation. 
[Drawing 11] It is drawing showing the hydrogen equilibrium pressure force of a 



hydrogen storing nnetal alloy and the relation of a hydrogen quantity to be stored 
to AB2 nnold Ra Beth alloy. 

[Drawing 12] It is drawing showing the hydrogen equilibrium pressure force of a 
hydrogen storing nnetal alloy and the relation of a hydrogen quantity to be stored 
to a method ** ABof six 5 mold alloy. 

[Drawing 13] It is the sectional view of the piston type 2 stage mold pressure 
regulator of another example of the pressure regulator in the gestalt of this 
operation. 

[Drawing 14] It is the sectional view showing the straight bulb of another example 
of the valve system in the gestalt of this operation. 

[Drawing 15] It is the block diagram showing the hydrogen distribution system for 
fuel cells of the gestalt of another operation concerning this invention. 
[Drawing 16] It is drawing showing the hydrogen storing metal alloy container of 
the gestalt of another operation concerning this invention, and drawing of 
longitudinal section of a hydrogen storing metal alloy container [ in / in this 
drawing (a) / the gestalt of this operation ] and this drawing (b) are the cross- 
sectional view. 

[Drawing 17] It is drawing showing the hydrogen storing metal alloy container of 
the gestalt of another operation concerning this invention, and drawing of 
longitudinal section of a hydrogen storing metal alloy container [ in / in this 
drawing (a) / the gestalt of this operation ] and this drawing (b) are the cross- 
sectional view. 

[Drawing 18] It is drawing showing the hydrogen storing metal alloy container of 
the gestalt of another operation concerning this invention, and drawing of 
longitudinal section of a hydrogen storing metal alloy container [ in / in this 
drawing (a) / the gestalt of this operation ] and this drawing (b) are the cross- 
sectional view. 
[Description of Notations] 

1 Body of Polyelectrolyte Mold Fuel Cell 

2 Hydrogen Storing Metal Alloy Container 



3 Connection 

4 Mini Bulb 

5 Pressure Regulator 
7 Fan 

202 Stay (Supporter Material) 
205 Clearance 

301 602 Valve body 

302 601 Pusli nnetallic ornannents 

402 608 Spring 

403 604 Insect 

406 606 Insect packing 

701 Cotton Wick 

703 Filter 

705 Push Joint 

803 1201 Piston 902 Handle 

903 Closing Motion Signboard 

1202 Valve Sheet 

1303 Fixed Stenn 

1304 Closing Motion Stenn 

1305 Lever 



mB^mmff (jp) (12) i2t 53 |^ ^ S (a) (ummmmmm^ 

#^¥10-64567 

(43)^BHB ¥fi)clO^(1998)3^6B 



(BDinta- mmn mmm^ fi 

H 0 1 M 8/04 H 0 1 M 8/04 



8/10 





!Rf«^-281188 




000005821 










(22)mMB 


8 ^(1996) 10^24 B 




;»:ISJtFWT&;^¥P!Kl006#* 






ai)mmA 


000155986 




!|^R5p8- 153651 






(32)«ifcB 


5p8 (1996) 6^14B 








B* (JP) 


a2mmm 


































:*:IKltF1KTff:*:¥Pmi006#* mrms 














(74) A 













(54) [3g|g0«»] «S»*mffl*^«ti|!&'>X^ARrjqgfffflS^«gg 



(57) mm} 




(2) 



!|tPjl¥ 1 0-645 6 7 



[11^115] mmtmmo^mwm/^\t^m^ 

[If ^31 8] ^RiKM^A^fuKS&PJprtl^SA^eaS 

It^Ii K XI* 2 IBKcD»4«>M7j<*f±±|&->XxA„ 

6\ 3 5°CT-1. 1 MP aJ.XTT-S^^<!:^!ftM<!:t-^ 
It^Ii K XI* 2 IBKcD»4«>M7j<*f±±|&->XxAo 

mm^-^t^zt^<^mttm^m k xi* 2 tm(o 
mnm7&m7icmimiyx^L.o 



mmm 1 3 ] nmmt\ w Lj2.*'3^#6^6s« c <!: 

:*:mE~0. 4MPaT-S«C<!::&!|tM<!:f §11^^31 
Is Xl*2KK«D»4m>ttffl7j<*m^i/Xx/^o 

x\.-^^<Lt.^m'^tt^mm^^ . xi*2iBtgcD»4m 

)1^ffl7j<K^±i^<ai/XxAo 

mm. 1 6 ] 5^jf gPMiix wm%.(r>-^~^^ <it^ 

[» 1 7 ] It^Ri1 1-16 C7)l^r^^)^CDluK«Si|^ 
[0 0 0 1] 

[^0^0li-r«a^l55^^] *f|0^(*s ifttcOA^iSl^c!:- 

(0'mmm^mK.^^'m(0'immm7m'im'y7.7'h 

[0 0 0 2] 

m^omz^ »4mJtet*7j<«^<!:~cD»4<!:^ 
X. ^Me^SIEK)gP*i^i!>St^/c46St*^IN^lc/jN* < . 

(!|tPffW6-7 6 84 8^ii$|. !f$Pw1¥6-6 0 8 94 

[0 0 0 3] mc(*^^/-/u^cD-;sftj^ii^ 

7j<*ti^ffll^ 6+1^0 #<JaI*; !f$PjFW6 - 1 5 0 9 5 5^ 

iifgiciBK?ti/c^ij5gTi*s imwM[Z7m^imt^ 
7mmM^±^nm Ltctsy^^. mm/i^^^m Ltc 

mnmm-^eim^t^um'xm^y^mm^mmt^^ 
ztis<i:~^^o SIC. mnmm'^e>(om:f3Xicj:ut^y 



(3) 



!|tPjl¥ 1 0-645 6 7 



[0 0 0 4] $/c#ija«; <^mw-4- 1 s i 6 s 9^'A 

0 a t mlXTO'^(0^mi^tcimmT&'yX7'U»&^o 

[0 0 0 5] y-h/\°v=i>^0W^fflOA^i^ 
acom^mmy&mm-i^n^ <fc a ic s ^ t * /co 

[0 0 0 6] 

[flBM^J^Lcfcdi-r^BSli] L*^L^*i«e> bukEL 

[0 0 0 7] *f|0^ti. ^^*0»«>te0c:0cJ;aSBS 
* §»«>teffl7j<*«$&->x T^^^afjfT « c t s 

[0 0 0 8] 

[IlH=&^'^t-^fc46cD#IS] *f|0Sli. @ftii5^?iy 

[0 0 0 9] $/c*fgB§tt. SIC. ^m^jmrn^o). '> 

2 -DCOm^^mt^tctbCO'prs < it, 1 0©3^J|gPM=& 
=tt- ^ ^ <!: ic cfc t) . pltlSSOB 

[0 0 10] $/c*5g0Sti. *5gBa(Dl^1^■n^)^£D^i|6^« 

>M7j<*f±±i&->xx/:.ic J; u mm LTcmti^mwimmic 

[0 0 1 1] 

[0 0 12] 01 *^0aic6^6^;5-iiJia)j]5Hia)j^ 
i^«>fiffl7k*^}t$&~>xxi^^ffll^/cM^ffl«>fi/\°•y'?a) 



ffl7k»«$&~>Xxi^«. j^i^07k*<!:^fbSiJO^«<k=& 

§^»4«)ti*^*K »4cD7j<*^IfMr^7j<*PiiM^ 
*i^i|X!N^*tlfc^l|prtg#^i LTcD7j<RPiijS^##S 

2 . ^©7k«i!SM^#s 2 icix y ^^t^t en/cSiigp 

^coE:hmm^ 5 icgii? n/c^Mi 4 . m^(Dnm 

l^^o iiSwgPB. iB^6a. E;^liiSS5. ^ 

^1i4. SO-lB®6b*vJ<^M1gIiS^^MLTl^§o 
$/c. gi!gP3«^5Et-«<feaiC. 7k«l!SM^##§l2 
^iB^6 a . -r^^D-e^i^m)* 1 6^6IK«^tl^g5i^ 
?f-5. 7j<*C7)B?t«. fe^l^^*7J<*PSjg•g•##§|2cDIX 

[0 0 13] fa> Ei/TxLTi^'&o^A^ mnmm^^*i(Dn 

mymm^o^^^ic. m^Mmm^mifTi^^. sic. ^ 
nmi^ 1 <!:7j<^psji^^sfi2 .h^rBiTiisc^atg^jf 
/cti:§/i:46tc. eij^i*' 1 mmm^mnmy& i stj^7j<« 

ctD<feaic-rw*\ ^ii^m>tei-?mLfcii*i^7k»nsiS 

2 tceiD U s ^Srt 0SJt^E±l=&±##-S§ 

il <t IC^ U s 7J<**I^^^ 1 lCR)f ICttlg^ 

[0 0 14] c:0<fc9ic^js?nrc»«>teffl7j<»tti& 
Mm^'x^Mmt^tdbmian 9 A^gtte^fcm i 

OlciR^fiU ^cDlttl Ortlc»4m>ft10^Kffilc^ 
fbSy <!: LT^^M^xi* J; < ^/ci6cD7 7' > 7 ^ 

istt ^ ii <!: ic cfc u /jnS0?k- ^ ^vu«jte/ \° y <7 mnm-^ 

X^'y<7(0^or^^miom^L[.\ X. 7 7'>7lCcfcU 

PSM^^^^ 2 TSf mP 9 ;b^6 tUTl^ < 

*i\ CKDfiftI OrttcJjtt§^S<DtiSllcJ;oT. j^ilf^ 
m>fi1j£^^aoTll466*l/c^S6\ Tk^PSM^^ 

s 2 jfi^^a^s <!: iz^n^mnb^t a las^ic i l 

[0 0 15] 0 2li. *IISScDff$McD7j<*PSM-&##§| 

2«. ci3^cDii^^ff$^;^(7)#g|7^^2 0 1 ^©#§1 
*^*2 0 1 F«gg|?lc^tt6tl/c5^#g|3«<!: LT0Xx-2 
0 2<!:. gg|g|?3^IXU#tt^/c46(D7l<«©aiAPlC|l 

^■^Mc/Kfuymmi 0 3<t6^es^#ti. ^ic^ 

*^*2 0 1 F«gSI5lC7k*i!SM-&#*»**^^«*tl^o 
[0 0 16] :^lc. #S*^*2 0 1 (0±^^(0'^ls()l5ic 



(4) 



!|tPjl¥ 1 0-645 6 7 



A B im^-^x-^t u Ticmmmm^ i . 7 m a s 

s%. 4 0 7m]±tl^m0. 3MPa a 

t 2 5 °C. mmKtl^< 1 . 0 M P a . 7j<«?g4 
2 2 2 c c/m i n. -^^JtB^e. 5. -^^^mm^ 
5 5%tt^t. 4 0 I a)**l!SatCj^MS-&#M«. 
2 5°CT-0 1 ^/l/a)**<Dftffl^2 4. 4 5 I tfS 
t. 7iim(D=E}m=4 0^2 4. 4 5= 1. 6 3 6 
/W tr^V. **0«m=1. 636X2 = 3. 272 

[0 0 1 7] lifoTs •g-#^)BM=3. 2 7 2^0. 0 
17=192. 5 g. ■r^t)-BI^2 0 0 g<!:^;So 

[0 0 1 8] IJfoTx 4 0 1 07j<*l!gMlC!K^g^^#iF«g 
#fIXt*. X = 2 0 0-^ (0. 5 5X6. 5) =5 6 c 

cmX7cmX1. 6 c 5 6 c c .t^^o 
AB2 lyj i (Z r) -Mn^-&^7j<«PSM^^«. IE 
aicT i : Z rib) lCcfcy3liEe<)lC7j<«¥«E^^ 

Okg/cm2 g J-XTlCf^Ctii^T-S-x «ji^*«l!S 
jS-&^^S^-rtl«\ 7j<S^R>StCf±t$tL^*^6. »4 

[0 0 19] ±iBcDBftBgT1*x ^mmL^^t LTAB 
2 -^X-^^miCWJ ±iftct}\ 6 Ij^s a B 5S 
^0ftfi07J<*l!RM^:&fflt^T^,J;t^ 

AB2§y5-^x-g•^^c^5^t«7J<«¥iiE:^/<t7J<«lfM 
MicDifM^&Ei uc/TnU 6:&b^hAB5 ly-g-^tcjjtt 
^7mTHijEtit7m^mmt<Dm%^m 1 2ic,Txf o 

Ell IStfEll 2«. S:5)ajtlcfcntS7k«¥^E:^<!: 
7j<*i!SBM<!: 'J*'^ U . -mc P C T 
ll^<!:P?«'^a§*,cDTfe§o $fc. 7j<^oSM-a-^07j<^ 
¥«El*s 3 5 °CT- 1 . 1 M P a J.XT*'^MS Ll\ ^(0 
ilfiti. iSE;^3"XTO5£T1i^ ^K)prm:a'XE:^i^ 
0Pfi#E:^*i«1IfflB| iijXWl.m) tc3 5°Cf-1 0kg 
/cm2 gT-SSCix *JJ:tr^^1^ffl(7)SJt^H it 
rst)-^. 0°C~4 5°C) CD3-6x 4 5°CT-ttM^lCigE 

3 5°CT'1. 1 MPaJJ(Tf-^ffl1IfflSjtf-:*:ME 

[0 0 2 0] mc. 2 0 1 (o^mt Lzii. m 

f'mT)U~-OUm^mii<^l\ S/c. Xx-2 0 2 
its ^S^ii:&ttJ]5«<!:L/c^<!:lcd;;5BE3tJt<D^S 
^*fafc:460*.0T\ BE^^a)«*,^l^*[p]. f ^t) 



&pjmtr^^o mimmi. xx-202^2* 

t LTt^^*i\ #^*ft:2 0 1 cDBE?tJS6^+5^<!:^^ 
Sic. #§|cDKSff$«6^IESff$cDE3 

ftaJl5«T«E^Jg6^+5^T-^*^^^■xx-^!ft^cffll^;s 

i^M*i«St\ /^Vl/:^1X^^t^2 0 3^*. ^S*ft2 0 

■r^o ii«D5§iistf#^*f*:2 0 1 (ommms m?L 
ii\ (T i g) z/i/drv^g. » 

[0 0 2 1] Ei3ii. #s*^*2 0 1 (D/Xiuy'mitmi 
*ft:2 0 1 ffl!i<D/\vi/:?"*ft3 0 1 t)mn iEtimm 

i§) 3O3fflij0:^'y->iL#*3O2<tT-1|i<!:^^o 

jKlU7zi^-.<7^C0tm^mA[C7jito 04^C3^l^T^ 

;i.^-*^*3 0 1 1t. mrs^\^m^i%'^'^mB'mTmma 
m<Df^mit{t^pM4 0 8Awe*iTJ3t)x /^vu:^^* 

ftrtgP=&jSK)RrtlSm4 0 3. ^0m4O3:&gilPffilJ 
ICfTf^f «X:rU>'9'4 0 2. i4 0 3 6U:^'J>-J^~4 
0 2lcJ:y^Tt^?;h.Tl^^«»J©<!:*(c. 7^4 0 5^)1 
11 LT7j<^PSM-&^^^ 2 *^6(7)7j<^]5jfl±l^±46§m/\° 
7+V4 0 6. ;6tf:^'y->iL^*3 0 2^®ijiL/c<!:# 
lC7k«©^g|53Sai^|5S±-rS->- l>/\°y+>4 0 7^^ 

6^6ilifiK5-tiTl^«o S/c. :^'y5^iL^*3 0 2l*. 
0iiictJ04SBM 0 1 *^x-/\°-«cD1§iUf^«-?-^tJtc 
hSM 1 0<!:To>~)i4 0 9*WtetlTl^§o 
[0 0 2 2] 7k«PaM^^SS2^»«?tetJc!: 

^mt^m-^. 7y'y=L^m3 o i^my^m o i 

^c^'^^^cfel;52.^fv<<!:^ :^'y'>iL^*3 0 20$t4S 

4 0 1 *i^S4 0 3 04SgM 0 4tC^';5o SlCfeLia^fei 

5 4 0 3 li. X 7 g > ^~ 4 0 2 icK LTff La. 

m/\°'y+V4 0 6<!:/\VU:^~*#:3 0 1 tcom^m 

iDXt'^^lUL. 0 20$fe4S4 0 1 

h/\°-y4^>4 0 7lcff LSU^SP'vcD-^tiJ^K^ 

tm-^it. y-y ->iL#* 3 0 2 m-'J^misb^ Z. t led; 
y. :?'>y'>iL#*3 0 2(D5fe4S4 0 1 A^m4 0 3(DSffig|3 
4 0 4*^6!lftlx Xy'jy<fA 0 2(DimtHC^^J&4 

0 3*i^^<DeMST«?tlTm/\°'y4^>4 0 6^l^*4 0 

3 0?\4 0 s^iiigr^o ^cDcfcaic. mmmcit7m 
[0 0 2 3] 0 5ti. ±Kmm(omm^ci5i^z. s^sp 

<!: LT*/^Vl/^~=iT^'?^a)ftt) y ic-^-r 'y ^ =IT^^ 
ffll^/ceiJ^/Txf Elf-fe y . Tk^PRM-^^^S 2 StfE:^ 

ii^s 5 ^ vomits l^T"tl^>±#J00^)^¥S0^/Tx 

•y -$7 zi T^-J7 ^ a)f¥!|ffl^^x-r HT-S^o -i^-r -y -$7 zi T^-J7 ^ 
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mmAtiBrnt^m-^s ^'y->iL#B 6 o i ^^©^tss 

6 0 36V^VU^~*ft:6 0 2^0*6 0 4lcg<S'^$T- 
^K^-ti:^ (^CDii-g-. /\Vl/^~*^*6 0 2ffiiJ^igib*-y: 

cfcoTXh'y/\°-6 0 7OfiiB^ll^?-S;5„ CO-J^^ 

LT*6 0 4^l^^¥ L5A$tls + > 6 0 6 .t/^Vl/T'" 

6 0 2 t(omimmi5<^ * 6 o 4 tcsM* tiz 

*6 0 1 CDOU><76 0 9*^/^V^:?~*^*6 0 2|^atCff 

2 ^mnmmmtfe>^ y ^^-rn-g-^s -j^ ^ >/ \°- 

:^ ic cfc U * 6 0 4 A^^tDfSBS tl. + > 6 

0 6*^7^6 0 5^mi^-^'7m:fjX(Dy&ttit)^±^^CD-^\ 
jXlU7^i^6 0 2t7yiy=L^M.6 0 1 t^^<D^^^\ 

[0 0 2 4] ^rc±mmir:s mm^wmmij^t lt 

[0 0 2 5] 0 71*. :^mmmmicisif^7m^m^ 

/TxL. Tffl!l0Ell*-g|3ir®^l!iL/c¥®EI^/Tx-ro 07 
tcJsiNTx SM*^-y->aif#7 0 5 <!:/\VU:>'7 0 4 

<!:a)ii-&-s-?4i^*ti, /\vi/y7 0 Acommizia^^m 

^^lii^±mmt LTCD^-r;!/^ 7 0 Sti^lSttSnTl^ 
So SIC. CKD^-r/l/^ 7 0 3*^6#S*ft2 0 1 rtSP 

m^^mt LZ(Dmz^7 o 1 6W6tiTi^So f^. ± 

5E(D7^/U^7 0 ScD^ggPl*. fUIO. 2~2|umfi 

?)5±mmits ^s*tt2 0 1 ^^imcmfmmt lt*, 
[0 0 2 6] ;McE8ti. :^mm(ommici3if^Ktim 

(#ijAtf0 3cD3 0 3) (DrtSP^I^i^/TsfilTSiaT- 
y<7 8 0 4(Dimtlt(D/X^yX^cj:-:3T. APS 0 1 

m(07mKti(omtiztjLTii!>n8o 2m(07mK:ti^ 

AP8 0 HliJd;yfgL^-^:^ilc«#-rSo tK 
«E:':»^i|ga)7l<«3^tBffliJE:^i*±SE~ o . 4 m p 

l^<!:. j^il^<!:LTa)7k*^j^i^«>filc«$&T-*^l\ - 
15. 0. 4MPaiX±T«. j^i^«>fi»cBES^^!^ 



So 

[0 0 2 7] E 1 3lc. E;^lll»§|cDSiJcD-#iJi LT. 

[fx^-y^i xy'-^mKtimmis^mt. m 1 S IC*J 

l^T. 7k«:fifX«AP1 2 0 4*i^6aSAU tiiP 1 2 0 
5^-^ai-rs*\ ;icD<!:#E;^lii»Sl*J-XTcDcfcaici!) 
^^rSo lfXh>1 2 0 1C7)X^U>^ 1 2 0 3lCcfct) 
ff*^6^/c^^->- h 1 2 0 2^c^J^L;^3~X^l^-^Ars 
<!:. ^(0l37.[t^7. 1 2 0 1 ©rtSP^aU 2;^tJS 
*J0KS«O;*;3-Sti°XhytJ'\ASo ^ot^t. t° 
X h> 1 2 0 1 h 1 2 0 2 ^niEXs 1 

«fX*-^tilP<fc U tHTE:b6^T6^S Stf 1 ;:>itJ;5X*i^ 
^^->- h 1 2 0 2^ff LT);1ttl5Afeo iI(7)B]fWC<Ja 

BIHlc^i* u il* ^S iccfc u 2 ;MBiJE;^i6^-£iciia 
tfx 1 2 0 1 ^c^^t6^^/c=&o u y-j^' i 2 
0 6«^X3Sai:&|5S±-rSo ccf-x i;^i;E:^:<!:2;^?E 

x:ru>-J^i 2O303t5-x 
1201 (D»TB«tbT;*$So fsiS (Xx-i^'lif) ic-r 

;*A6etl. Xx— mA^^lMi^ 2 S^jEcDHSfflJSA^r^ 

±-rso 

[0 0 2 8] ;^(IlC. 11191*. *IIIi0Ji5«ilCfcntS#1i 

^S/\> K/U9 0 2^m^t^<it\,z^^)7.kiy K;U9 
0 6 ii^Hli LT AP 9 0 4Stl^aiP 9 0 5 fii(0m,(0m 
lamTfctlSo X. CCDa^ES<DFfllfl1^«ll*Fflllf|.Tx*59 

0 3lcJ;tl5lllT*So 

[0 0 2 9] E 1 4 ic. nmmmm-mt ltx h u 

- h/\Vl/:^:&?x-ro El 4^Ci5l^T^ @^Xx/i1 3 0 

3 [zn LTx FjIPJXx A 1 3 0 4 1* 1 3 0 5 

EltDJ;a^c^^^■rs^:<!:^c<fe^J[H]ij!)■rSo ^(om%[zi^ 

UmSX^^AI 3 0 3(^7^1 3 Q6t.Wif^7.^U^ 3 0 

4 1 3 0 7 tti^a L/C t) P*^ L/C t) LT. ilT^iy^KU 

1 3 0 lA^smpi 3 0 2'\~^mL/cu±s■p/cur 
So $/c. OUV-J^I SOSli^XcD^^gp^'xcDa^ai^ 

[0 0 3 0] *^i6S(7)J15Mlc33ttS7j<*PSjS-&^ 
^g^0S^i:&;£^col^TI/'^0SrSo 01 oloTxfcfca 
ic. §§l*ft^cffll^S#Ji*5^mMcD^;£^ct7]B^ L/C 
ft. 7UXl)0I^fToT±T2ocD=l(D?tt(DgP«1 0 
0 1, 1 0 0 2^ffML. Xx- 1 0 0 5^KttSfSB 

[n-Hmmwu^mto xx-i oo5«. 

©iSSPS^gPW 10 0 1 (DP5-0xJ->SlCfflS'f Sfi#/ctt 
fte0BP5Jcfcy*.S*i^ffl<%o/cRfim«^LTl^So ^ 
LTgP*?f1 0 0 1 07>:1 0 0 3«. Xx-1 0 0 SOM 
AT* S:*:* * <!: L. a -loO)^^ 1 
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0 0 207>: 1 0 0 41*^ 7^7— 1 0 0 5O*l^S0g|35^ 
[0 0 3 1] 2-0(Dm^ 1 0 0 1, 1 0 0 2<7)4ffi 

nm±^mnii-^s 7^100 46^6Xx- 1 0 0 s^&js 

ALT^CDlffll^^l^)gP5^^?t1 0 0 3lcJfA-r^o ^0) 
gp«1 0 0 1 , ICQ 2a)SMgP^M 0 0 6Mfrl 

1 0 0 3, 1 0 04<!:Xx-1 OOStOgMgP^Jl 0 

0 6^. m^l^T i g)§gtcJ;oT^®-r^o ^©cfcd 

*5^S'TTs T i g^m^noZtic^iJ^^mW-m^^ 

^col^T^*I^^0^L^*^^fc*\ jintis ia2ic 

[0 0 3 2] *iisg0ji^ffiicj3t^Ts mnmrnMs^eit 
^ c T\ 1 so->j<«psiS-a-^ 2 racDiissj^^t^ 

a /c46tc. ^tl6»4«>te 1 St»J<«i!SM^#^Si 2 (0 

7^^^ttT. mnmm i *^6^^-r«ii=&**i!SM^ 

##ti2^fE^?^. 7j<«PSii^^Sf|2^JlPii1-§^i 

tcfci^ s/ccon^. fi*icj:6t\ asm i§ 

7j<*PSM-&#Stl 2 ii^^Sct; U t.iil^SlST-^'F 
Kr^^-g-^ !fttc»4«;ti1 <tS<t/u<5:|WlL;SjgT-^^K 

[0 0 3 3] LTl*. ^©fftlc 

i^4«>tt 1 st»j<*psjs-g-#§fi 2 0[^^:&iijii-r 

ft:fflcDiB^^SMiBBL. ^(DiB^rttC7j<. 

2 ^l^^Sc^; t) iii^SJSTl'FKr ^^-&tt3I < n 
i\ asiC7j<*PSM-&##§| 2 ^l^^Sc^; U fgi^SJgT« 

2 ©^^KSjglcii L/cii3^jS*i^prtl<t 



[0 0 3 4] 0151*. ^mBMicicfs^^mommomm 

<7(0mmmi:'&^. 01 5^C^3l^T^ *IISScDff$McDj^ 

7j<*f±±i&-> x^hit. mn(07m tmmt^it 

^<7)*«i!SM-&##^ 2 ICIX U <^t^t 6n/cS^^SP 3 . ^ 

3 icmmtntcmm e a . ^©ib^ e a ics^ 

**i/c7j<*E;^i$yiP»Ii LTcDE;^iiiS§l5. ^cDE 

5 ici^ss!* ^/c^»i 4 . ms'tconmm 4 ic 

i^ii* ;h./cBB^ 6 b ic d; U ^MjS* ft. ^©BB^ 6 b c7)ftt 

mmnm i sz>'*«i!sm-^^s 2 ^f^-B±iciB«t- 

^Wo^) ic. ±Tlcf|?^B;taTgi47r-tJ:TiBBL/c,'#.l;- 

[0 0 3 5] J.X±cDct;dtc. *^SScDfl$^cD»4m>teffl 
6S#f Syx KX^-X^i<^!>Sl^/j:46/J^S=l>/\° 

^y. ■(^fflS)teH^.j£;< (o°cj.xT7-t^ti) > mm 

[0 0 3 6] El 1 6«s *^0^tc6^6^§SiJ<Oll]5S0J1^ffi 

^0^gj5KET-fe^o El 6^c^Jl^T^ ii:&fls:fl5«(7)7k* 

PaM^^HX$fl#S20>[>f[PlLfc2OCDB6\ (* 
3a) :&[RllC^Sg|L/c Xx-2 0 2f-5^J|*tl 

J5g^WLTt^^o ^^Xx-2 0 2li#Sa2 0 4<!:f^ 

2 0 4<!:Xx-2 0 2<!:£DltF^. f Sto-67l<«»ii7L2 
0 5^cJ;^Jo^^l^oTt^;So t,-65A.. 2mX±.(0J.=r 
-2 0 2T3 0J.X±cDgPS6^ffM?tlTl^Ttd;t\ ^ 

[0 0 3 7] 0 1 7ii. :>^^m^^ts^ts^^%mnm(07em 

^D»«;M7J<*f±±|&->Xx/^^ffll^/c^«^ffl«>ti/\°-y 
-^OS^HT-S^o 01 7lcfclNT. *^i6S0J15^litu 
IIIiS0fl^»l03fcmSf-SoT, tulB7l<«»ii7L2 0 5lc 
7l<*0*'^ii®*-a:^fc4607'r/l/-5? 2 0 63&iSBLfc 
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[0 0 3 8] 0 1 8ii. ^^mmict'^t-'^mcommcomm 

6\ Jsli :&[^tca^Lfc Xx-20 
2 T-sti?ti/c^i^i#ijT-s^o ±mmt\^nm 3 ^tc 

5^il?ti/c^lJ5g^=tLTl^^o ±iB 
RiH^Kttt; ^(0^-^^^). §Xx-2 0 2tcti. 

5 - ■:7/:,cD J: 3 ^iie»tt0^n/cffl^lBg1-§ C ii ic 

[0 0 3 9] '^^T. *?gBfltCj;^»4m)ftffl7j<^mi^ 

^fflOAIi§|(7)m;ig<!:LTfijaT-S^o X. »4S>ft1 

[0 0 4 0] ±.mLtctmwm7m\m^y7.^ 

;Ji> If fcrtMS;JicD/^y xU-/\°y<7<!: LTfUffl-rsH 
SJS^^!f{0li7j<cD?^T-SU. CO2, NOx^^ 

(b) ixuJsi^6^MmT-s^^<to sn*ii5J?§y^iist« 

(c) »4«>tigW*{b^SiSlcd;y 



(e) ■y-'TXA^ziv/t'^hT-s^cto immm^m- 

(f) m^jm^L^mmi^-^to^zLto imm,'^^ 

(g) mm^^t)<Mm^^t. mnmmmm(Dmy& 

^:n^*DC/DC=l>/\■-^^^ffll^TmE^ 
[004 1] i:i±(oz tti^e>. '^^o-y^iu - 7j<K# 

±t fl^tti L/c»4m>ttffl7X»ftl&->XxiA^F*gM 

[0 0 4 2] ±K,mm(OBm-vits Etimmmt 
^^7kmj±mmmm^7iim^mmmcmf^mmtL 

[0 0 4 3] $fc. ±fBitJicD?^iiTi*^ ^mmt L 

T0Xx-«5tL^fJK«<t:L/c*\ s:titcpi6T\ #IJ;^«~ 
[0 0 4 4] $/-c. ±KIIIiCDJ15«lT«. ^PJRltg^S 

immm. s>^iHmmmicy^y:^mfT'^^i\ 
[0 0 4 5] sfcs ±fB^i6S(^fl5^Tiis i^mmcu-jr 

t\ ^n:z<Dm-^s o'jy<fs>^iHiJi'y^y:^mf^ 

[0 0 4 6] $/cs ±IBIISScDff$MT1*s OU>^:&K 
[0 0 4 7] $/c. ±IBIISScDff$MT1*s 

St LT/- h/iv^y^mimBMLtcij\ ^tiicpse 
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mm. I'T^^ymo^mmmtLT. 'mom 

[0 0 4 8] 

[02] 1^10 (a) |^lllIi©J]5«llCfcntS7k«l!SM 
•&#^StDiSfKr®0x 1^10 (b) ^©;^ser®0f-S 

[0 3 ] n%m(mmz-^\i^immm^m-w,-c.w) 
[04] wm^%mm&^wm-^tc^(r)Wmmi:^ 
[0 5 ] n%m<mm,zm^immm^'k%m-^wm. 

[06] IDIISS0J]5«llcfcntS*«i!SM^#S=&SSg| 

[0 7 ] n%mmmriUi^immm^mm^mc. 

[08] i^illli©j]5«ltcjjttS7K«E:^S'JMili©rtgp 
=&s^-riffB0T-sSo 

[0 9 ] f^^SlcDfl^Hlcfett^ 5 - /\';U^'^/T^-r0T-S 
[010] [^IISS<Dfl?«ltc33tt^7j<»PSM-&#^#i(DX 

x-©l]Pi:&^^/Tx-rii±E0f-SSo 

[011] AB2S7-<X^lCj5ttS7K«l!SM^ 

[012] 6 A B 5iy-&#icj3tt^7j<*PSM-&#a) 
7j<*¥«E;^i <!: im^mMammiw^tmii-^^o 



[013] lDII]!i0J]5«ilcJjttSE:^P^S<DSiJ<D-#iJ 
OtfX h>3^2Xx-$>'SE:^PSS0irS0T-S^o 
[01 4] |W]||]ffic7)H$SllcJ5tt^^«^IcDgiJcD-#lJcDX 
h U- h/\Vl/^:&/TxrKS0T-S^o 

[015] *5g0atC/)^/)^^SlJ^7)lli6SC7)fl$MCD»4«>ftffl 

*»tt^i&5/Xxi^^/Txt-1i^0f'SSo 

[016] imm^m^v^\(jmmmm.<j>imm.-^ 
#ss^/Tx-r0T-i&^T. 1110 (a) wmmmm 

lcfcnt^7j<*PSM-&^^#i<Dilir®0x 1110 (b) 
^c7)liK®0T-S^o 

[017] *5e0fllc6^6^;SgiJc7)||]lcDff$McD7j<^PSjS-g- 
^SS^/Txr0T-feoT. ^0 (a) li. ^HiSlcDf^SI 
lcJjtt§7kmPSS^^Stlc7)WS0s fD0 (b) t*. 

[018] *^BSlc*^/)^SSiJ<DllIi<Dm«i<07l<«i!SM-& 

#s§i^/Txr0T-soTx 1110 (a) wmmmm 

{c&nt^7j<*Piijg^^#S©$Sfir®0s 1110 (b) 
^0^irS07?SSo 

[i^^oiJiBa] 

2 **i!aM-&^^tl 

3 

4 --m^' 

5 Ktimmi^ 
7 yyy 

2 0 2 Xx- (SllgPW) 

2 0 5 

3 0 K 6 0 2 /\VU:?~*ft 

3 0 2. 6 0 1 

4 0 2. 608 xy^jy^ 

4 0 3. 6 0 4 i 
4 0 6. 6 0 6 

7 0 1 mz^ 

7 0 3 x-r/l/^ 

7 0 5 zf-y'yiLm^ 

8 0 3. 1 2 0 1 

9 0 2 

9 0 3 F^^HJt/Txffi 
1 2 0 2 h 

1 3 0 3 llSXxA 

1 3 0 4 FfllflXxi* 

1 3 0 5 ly/K- 
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*«IfM (H/M) 
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